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Managing  Energy,  Water  and  Pollution  is  a  Big  Challenge 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 


REEP  provides  Quick  Answers  to  Tough  Questions 


Can  I  meet  my 
savings  target? 

Where  should  I 
concentrate  my 
efforts? 

What  will  a 
project  cost? 

What  if  things 
change? 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 
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High  Level  Screening  of  Facilities  Retrofits 


KEEP  5.2 

Renewables  and  Energy 
Efficiency  Planning 

Mational/I  retaliation  level  analysis  of  energy 
and  water  conservation  in  DoD 


US  Army  Corps  of  Engineers 

Engineer  Research  <&  Development  Center 
Construction  Engineering  Research  Laboratory 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 
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Administrative 


Community 


Maintenance/ 

Production 


Family  Housing 


Ten  Facility  Models 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 


REEP  screens  104  projects  at  210  DoD  Installations 


REEP  Overview  Schematic 


REPORTS 

■  Simple 

■  Resource 

■  Financial 

■  Pollution 

■  Composite 
■Spreadsheet 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 
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Major  Impact  Analysis 

X  Resources  (energy  and  water  savings  potential) 

$  Financial  Viability  (life  cycle  costing) 

Pollution  Abatement  Potential  (C02,  CO,  SOx,  NOx, 
PM,HC) 

Ilf  Societal  Costs 

•  Program  can  optimize  on  any  of  the  above 

•  Overlapping  Technologies  compete  based  on 
chosen  criteria 

•  Parametric  analysis  capabilities 


Engineer  Research  &  Development  Center 


US  Army  Corps 
of  Engineers 


Potential  Users 


*  Federal  Budget  Analysts 

*  ACSIM 

*  IMAs 

*  DoD  Energy  Managers 

*  DoD  Energy  Contractors 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 
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Preloaded  data  from  210 
Installations 


*  77  Army 

•  73  Air  Force 

•  54  Navy 

*  6  Marine 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 


REEP  Analysis 


•  Contact:  Eileen  Westervelt 
ERDC-CERL 
Energy  Branch 
e-westervelt@cecer.armv.mil 

217-352-651 1,x7522 


US  Army  Corps 
of  Engineers 


Engineer  Research  &  Development  Center 
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Whole  Building  Energy  Analysis  Using  EnergyPlus 

Presenter:  Dr.  Michael  Witte,  GardAnalytics. 


Whole  Building  Energy 
Analysis  Using  EnergyPlus 


EnergyPlus 

Michael  J.  Witte,  GARD  Analytics,  Inc. 

Drury  Crawley,  U  S  Department  of  Energy 
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Building  Simulation  Process 
Overview  and  Resources 


What  is  building  simulation? 

Software  which  emulates  the 
dynamic  interaction  of  heat,  light, 
mass  (air  and  moisture)  and  sound 
within  the  building  to  predict  its 
energy  and  environmental 
performance  as  it  is  exposed  to 
climate,  occupants,  conditioning 
systems,  and  noise  sources 
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What  kinds  of  programs  are 
available 

i  Simplified  programs  for  overall  energy 
consumption  assessment,  peak  temperature 
prediction,  heating/cooling  loads  calculations 

i  Sophisticated  programs,  for  hourly  simulation  of 
heat,  light  and  air  movement 

*  Complex  specialist  packages,  for  lighting, 
computational  fluid  dynamics  (CFD),  two-  and 
three-dimensional  conduction  calculations 

i  Integrated  design  and  analysis  systems  which 
combine  a  number  of  the  above  categories 


What  can  building  simulation 
programs  do  for  me? 

i  Predict  the  dynamic  response  and  performance 
of  buildings 

i  Compare  different  design  options — load 
calculations,  energy  performance,  peak 
demand,  and  cost-benefit  implications 

i  Simulate  complex  and  ‘green’  technologies: 

-  Naturally  ventilated,  passive  and  mixed-mode 
buildings 

-  Daylighting 

-  Overheating  in  unconditioned  spaces 

-  Advanced  controls  operation 
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Exploring  Daylighting  through 
Glazing  Options 


Change  Glazing  to  Increase 
Daylight 
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Thermal  Comfort  in  Mixed-Mode 
Natural  Ventilation 
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Overheating/Thermal  Comfort 
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Comparison  of  Alternatives 


Annuad  nrrjjy  Porfo  rtTOPcc 

n*  1 ***-% 


g  eg  >wr-  s 
!  nri  j  c-  wvn.1  ■, 

U  LG  IViVta'i 

geoivWj, 

0  CO  WWraf  * 

tltTS  WNHm* 


♦■Base  Case 


s—ii  n. 


♦  As  above  + 

♦  advanced  glazing 


I  ]  J  t  9  LL  1]  Li  IT  [9  ZL  IS  T  I  A  t  LI  tIAt]  I)  E  I  I  r  *  U  [J  II  if  L?  It  TL* 

Bu&L 


♦  As  above  + 

♦  TIM  wall  + 

♦  lighting  control 

♦  As  above  + 

♦  efficient  lighting  + 

♦  responsive  heating 


•it  >  ■ 

OJWttfcW 1 
OK  • 

D»KHWi 

OJWi'MJn1  ■ 

|*4ll 


.  ,■;:«/ 


'  :-  'j  £ 


Integrated  Performance 


178 


ERDC/CERL  SR-04-26 


What  Sort  of  Computer  Do  I  Need? 

i  Most  building  energy  simulation  programs  are 
available  for  the  PC — although  some  are  also 
available  for  Mac,  Linux  and  Unix  platforms. 

■  Typical  PC  will  run  the  typical  energy  program 
without  trouble. 


i  Run  a  variety  of  component  and  whole  building 
energy  simulation  programs  on  a  laptop — 

1  GHz  processor  with  256  MB  memory  and  a  30 
GB  hard  drive. 


Where  Can  I  Learn  More? 


>  ASHRAE  2001  Handbook  of  Fundamentals,  Chapter  31 

-  Complexity  of  input 

-  Quality  of  the  output 

-  Availability  of  weather  data 

-  Auxiliary  capabilities 

-  Availability  of  good  support  to  answer  questions 

-  AND  the  broader  issue  of  Choosing  an  Analysis  Method 

i  Building  Energy  and  Environmental  Modelling,  Cl  BSE 
Applications  Manual  11:1998 


i  ANSi/ASHRAE  Standard  140-2001  Standard  Method  of 
Test  for  the  Evaluation  of  Building  Energy  Analysis 
Computer  Programs  ("has  the  program  been  tested  and 
are  the  results  readily  available?) 
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Sources  of  Hourly,  Daily,  and 
Monthly  Weather  Data 

i  TMY2  hourly  data,  typical  weather  years 
239  US  locations 

i  WYEC  hourly  data,  typical  weather  years 
72  US  +  6  Canadian  locations 

■  CWEC  hourly  data,  typical  weather  years 
55  Canadian  locations 

■  IWEC  hourly  data,  typical  weather  years 
227  International  locations 
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More  Resources 

i  Technical  Bulletin  from  TC  4.7  on  Estimating 
Building  Energy  Usage 

-  Available  Energy  Estimating  Software  Packages: 
www.enerqvtoolsdirectorv.gov 

-  ANS l/ASH RAE  Standard  140-2001 

-  Sources  of  Hourly,  Daily,  and  Monthly  Weather  Data 

-  Sources  of  Bin  Weather  Data 

1  Find  TC  4.7  on  the  web: 

www.  mae.  okstate.  edu/tc47 

or  under  Technical  Committees  on  the 

ASHRAE  web  site. 


Web  Resources: 
Building  Energy  Tools  Directory 

Information  on 
more  than 
240  energy- 
related 
software 
tools  for 
buildings 
from  around 
the  world 


www.eneraytoolsdirectory.gov 
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EnergyPlus 


EnergyPlus 


EnergyPlus,  A  New  Building 
Energy  Simulation  Program 

i  Best  features/capabilities  of  BLAST  and  DOE-2 
i  New  capabilities 
i  All-new  software  (Fortran  90) 

i  Input,  output,  and  weather  simpler  than  either 
DOE-2  or  BLAST 

i  Launch,  input  editing  (Windows)  utilities 
available 

i  Simulation  ‘engine1 — no  user-friendly  interface 

i  8  graphical  interfaces  under  development 
...first  2  betas  available  ...  release  of  several  in 
next  few  months 
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EnergyPlus  Major  Concepts 

i  Heat  (and  mass)  balance 
■  Simultaneous  loads/building  simulation 

i  Multiple  time  steps  [loads  15  min.  default, 
building  systems  variable] 

i  Simple  input/output 
a  Modular  code  for  easy  expansion 

i  Number  of  surfaces,  zone  and  system 
unlimited — computer  memory  and  hard  drive 

i  Link  to  other  software  for  other  capabilities 


Building  Description 


EnergyPlus 


Simulation  Manager 


a 


Ground  Hf 
Transfer  . 


Future 

Modules 


Heat  and 
Mass  Building 
Balance  Systems* 
Simulation  Simulation 


Pollution 

Models 


Future 

Modules 


Describe 

Building 


|Third-Party 

User 

Interfaces 
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EnergyPlus  Features 


Concepts  from  IBL AST 

Concepts  from  DOE-2 

New  Features 

*  Integrated 

*  Input  functions 

•  User- definable 

simultaneous 

*  Anisotropic  sky  model 

reporting 

loads/HVAC  solution 

*  Advanced  fenestration 

*  Ground  heat  transfer 

*  Multiple  time  steps 

(blinds ?  switch  able 

*  WINDOWS 

*  Heat  balance 

glazing) 

calculations 

*  Interior  convection 

*  WINDOW  4  library 

*  Multizone  airflow 

and  mass 

*  Daylighting  and  glare 

*  HVAC  loops  (air, 

*  Combined  heat  and 

*  Atmospheric  pollution 

water) 

mass  transfer 

calculation 

•  User- configurable 

*  Thermal  comfort 

*  System  and  plant 

object-based  HVAC 

*  Radiant  heating  and 
cooling 

*  Atmospheric  pollution 
calculation 

*  System  and  plant 
models 

models 

components 

*  Electrical  system 

*  Photovoltaic  models 

*  Links  to  CAD 

Cool  New  Stuff 


i  Fully  Integrated  Loads  &  HVAC  Simulation 

(New  ASHRAE  Loads  Calculation  method) 

i  Occupant  Comfort 
i  Moisture  storage  and  release 
i  Mix  and  match  equipment  and  systems 
i  Photovoltaic  systems 

i  Green  Buildings  (example:  natural  ventilation, 
COMIS) 

i  Import  geometry  from  CAD 
i  Lots  more 

-  Low  and  high  temperature  radiant  heating 

-  Supply  air  plenums 


i?;!i 
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Under  Development 

*  Displacement  Ventilation  (2004) 

Have  UF  supply  plenum,  slab  coupling,  developing 
stratified  zone  model 

Underfloor  air  distribution 

i  Cooled  beams,  cooled  ceiling  panels  (2003) 
i  Heat  recovery:  more  types,  controls  (2003) 

i  Site  generation:  more  types  (fuel  cells, 
microturbines)  (2004) 

i  Electric  system  simulation  (2004) 

«  Duct  loss  (air  and  heat)  (2004) 
i  Lots  more! 
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IFC  to  IDF  Mapping 
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CAD  Programs  Supporting  IFCs 

http://www.bauwesen.fh-muenchen.de 
/iai/ImplementationOverview.htm 
i  ArchiCAD 

Graph  isoft  www.graphisoft.com 

i  Architectural  DeskTop  (AutoCAD) 

Autodesk  www.autodesk.com 

i  ALLPLAN  FT 

Nemetschek  www.allplan-usa.com 

1  Visio  2002  Technical  —  no  longer  supported 

Microsoft 
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EnergyPlus 

Documentation 

More  than  1500 
pages  of 
input/output 
reference, 
examples  and 
engineering 
documentation 


EnergyPlus 

Summary 

i  Design  focused  on  connectivity,  extensibility,  and 
maintainability 

i  Many  new  capabilities 

i  A  calculation  engine — no  GUI  interface — yet  with  a 
number  of  Window  auxiliary  programs:  EPLaunch, 
IDFEditor,  IFCtolDF,  Weather  Converter 

«  Working  with  >50  module  developers  and  8  graphical 
interface  developers 

i  Program,  all  documentation,  and  weather  data  for 
>550  locations  available  free  of  charge  (web 
download)-^ 

www.energyplus.gov 
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Web  Resources 


s  Up-to-date  information  on  interfaces,  and 
links  to  download  EnergyPlus,  documentation 
and  more  than  550  weather  files: 

www.eneravolus.aov 


i  Building  Energy  Tools  Directory 

www.eneravtoolsdirector 


l  DOE  Building  Technologies  Program 

www.eren.doe.qov/buildinas 
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A  Pattern  Approach  to  High  Performance  Buildings  —  E-Benchmark 


Presenters:  Mr.  Jeff  Johnson,  New  Building  Institute  and  Ms.  Abby  Vogen,  En¬ 
ergy  Center  of  Wisconsin 


Advanced  Building 
- Guidelines - 


Advanced  Buildings: 
A  Pattern  for  High 
Performance 

Jeff  Johnson,  NBi 
Abby  Vogen,  ECW 


A  not-for-profit  public  benefits 
corporation  helping  to  make 
buildings  better  for  people  and 
the  environment 


http://www.  newbuifdings.  org 

<§31, 


High  Performance 


♦  Climate  Responsive 

-  Provide  Shelter  First 

♦  Grid  Responsive 

-  Integral  to  Peak- 

-  Demand  Management 

-  Power  Production  (renewables) 

♦  Occupant  Responsive 

♦  Owner  Responsive 
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Design  Process 


Advanced  Buildings 


♦  Performance  Criteria 

-  National  beyond-code  criteria 

♦  Designers  Manual 

-  How  to  from  design  team  perspective 

♦  Owners  Guide 

-  What  are  the  benefits  to  building  to  the  E- 
Benchmark? 

♦  Education 

-  Education  and  program  for  design  professionals 

Focus  on  Delivering  Performance 
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Performance  Criteria 


♦ 


♦ 


♦ 


Nationally  recognized  efficiency  targets 


-  Envelope 

-  Mechanical 

-  Lighting 

-  Power  (demand  and  renewables) 

Exemplar  Processes 

-  Integrated  Design 

-  Commissioning 

-  Operations/Maintenance 

Two  Approaches 

-  Prescriptive  “patterns” 

-  Whole-building  simulation 


* 


ASHME 

STANDARD 

KiwrKi  Sruridunt  fur 
huiklLiii:*  Kum  pt 
I  i  in 


Education 


♦  Building  Science  and  Outcome  based 
training  program 

♦  Four  Modules 

-  Integrated  Design  Primer 

-  Envelope  and  Moisture 

-  Mechanical  and  Controls 

-  Lighting  and  Daylighting 


Education  Program 


♦  To  Be  Completed 


LEED  Connections 


♦  To  be  completed 
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Impacts 


♦  To  Be  Completed 


Example  -  End-use 


♦ 
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Example  Cost/Benefit 


S 1 . 07/sf 

S.PS/sf 

11  1  3M 

1.06/sf 

$  1 . 06/sf 

10.39/sf 

$0. 3S/sf 

SO.  3S/sf 

SO.  3S/sf 

S0.3S/sf 

Range  of  Impacts 


♦  Costs 

-  Ranges  from  $0.75  to  $1 ,40/sf  with  supermarket  up  to  $3.50/sf 
including  commissioning 

♦  Savings 

-  Ranges  from  $0.20  to  $0.80/sf  with  schools  $0.10  to  $0.15/sf 

-  Electric  savings  at  4  to  8  kWh/sf 

-  $0.01  to  $0. 03/kWh  with  schools  up  to  $0.07 

-  Ventilation  benefits  not  included  in  cost  savings 

♦  Ventilation  and  Productivity 

-  $154  to  $280  per  employee  (CMU-BIDS) 

-  Direct  result  of  explicit  process  requirements 
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Benefits 


♦  Lower  cost  per  transaction 

-  High  quality  productsand  pre-defined  path  provide 
economical  access  to  guide  smaller  buildings 

♦  Cost  effective  whole-building  performance  solution 

♦  Comprehensive  educational  materials 

♦  Connections  to  LEED,  utility  rebates,  etc. 

♦  Assist  in  implementing  market  transformation 
strategy 

-  Guidelines  “pull”  market  beyond  standard  practice 

-  Codes  “push”  market  to  standard  practice 


Retrofitting  in  Educational  Buildings  —  Energy  Concept  Adviser  for 
Technical  Retrofit  Measures 

Presenter:  Mr.  Simon  Wossner.  Fraunhofer-Institut  fur  Bauphysik.  (Germany). 
IEA  Energy  Conservation  in  Buildings  &Community  Systems  Program 
(ECBCS). 
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Energy  Concept  Adviser 

A  New  Internet-based  Tool  for 
Decission  Makers  and  their 
Technical  Staff 


Dipl.-lng.  Simon  Wossner 

Fraunhofer  Institut  of  Building  Physics 


What  were  the  reasons,  why 
the  Energy  Concept  Adviser 
was  developed? 

•  high  energy  consumption  in  educational  buildings  (nursery 
schools,  schools,  universities,...) 

•  desicion  makers  are  often  not  qualified  enough  informed 

•  many  different  factors  for  a  high  energy  consumption 

building  itself,  heating  system,  ventilation,  lighting,  controls,  (cooling) 

•  an  estimation  of  investment  costs  and  the  potential  of  energy 
savings  not  possible  without  tools 


EAi-rot*™  n 

bdnn.naLi 


Energy  Concept  Adviser 


h*irfdMlin 
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Structure  of  Annex  36 


Subtask  A 

Selection  and 
Analysis  of  Existing 
Inf  or  mati  on 


Subtask  B 

Case  Studies 


Motivatio  n  of 
decis  io  n  mak  ers 
Build  ing  typology 
Design  p  aramete  rs 
and  regu lations 
Te  chno  lo  gies 
Energy 
benchmarks 
Eco  nomic 
performance 
Gaps  in  know  ledge 
Do  cume  ntation 


Targets  for 

bu  ilding  typ  es  and 

climates 

C  as  e  stud  ies  + 

status 

Conceptual  design 
forum 

observe  th  e  case 
study  construction 
Mon  rt o r in  g  of  the 
cas  e  studies 
Final  des  ign 
gu  ide  lines 
Document  the 
cas  e  studies 


4 


Subtask  C 

Software 
Development  and 
Analysis  Methods 

Simple  calcu  latio  n 
too  Is 

Ene rgy  a udit 
procedures 
D  es  ign  too  I 
evalu  ation  g  ro  up 
Op  e rating 
procedures 


I 


Subtask  D 

Documentation  and 
Di  ssemination 

Webs  ite 
Articles  and 
practice 
publications 
Newsletters 
Co  llection  of 
published  articles 


Enemv  Concept  Adviser 


Energy  Concept  Adviser 


ECA  -  Structure 


Recommendations 

Solutions  for  existing  problems 
e.g.  IAQ,  glare,  high  energy  consumption 


Case  Study  Viewer 

Collection  of  exemplary  retrofittings  of  educational 
buildings  sorted  by  country-  and  building  type 


Retrofit  Measure  Viewer 

Collection  and  description  of  retrofit  measures 


Benchmarking 

Comparisop  of  the  consumption  of  the  own  building  with  the  typical  average  consumption  of  the  country- 


Retrofit  Concept  Development 

Starting  with  a  building  type  you  are  able  to  analyze  different  retrofit  measures  on  your  own  building.  You  can 
create  different  concepts  and  look  on  the  energy  relevant  results  as  well  as  on  the  economic  calculations 


Auditing  &  Monitoring 

Kulu  and  Auditing  report 


B 
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REDUCE 

Retrofitting  in  Educational  Buildings 


Who)  is  Hie  Energy  Concept  Adviser? 

The  Energy  Concept  Adviser  (ECA)  is  an  electronic  tool  assisting  in  the  design  of  renovaliofts/rettolils  focusing  on  energy  savings  of 
educational  buildings  (schools,  university  buildings  and  nursery  schools).  \i  will  provide  a  potential  lisi  of  solutions  la  specific  energy 
related  problems  associated  with  the  building  shell,  Itghung  or  HVAC  system*  The  ECA  contains  mere  thel  30  descriptions  of 
exemplary  letrofit/renovaiion  projects  and  provides  a  wide  and  varied  salad  ion  of  retrofit  technologies  and  strategies  The  ECA  will 
energy  rate  an  existing  educational  budding  versus  the  national  average  far  varied  energy  sources.  Additionally,  a  calculation- loot  will 
provide  energy  savings  and  costs  for  reiroftl  technolog-ies/strategies-  selected  to  he  considered  for  improving  the  energy  efficiency  of 
the  educalionaf  burldmg 

Who  is  the  larqel  group  of  the  fnergy  CnncEpI  Adviser? 

The  ECA  was  developed  for  educational  building  decision-makers  and  their  staff,  responsible  for  programming,  planning  and 
accomplishing  Ihe  rstrcriefrenovation  of  existing  facilities  With  the  use  of  ihe  ECA,  the  energy  saving  polenhal  within  an  existing 
building  will  be  better  understood  during  the  development  of  a  relrdil/rentyvatfon  projects  and  therefore  reduce  the  energy 
consumption  of  sn  existing  building  The  decision-makers  will  be  provided  with  reliable  information  on  conventional  and  innovate 
strategies  and  technologies  end  [hereby  gain  improved  planning  reliability 

Who  has  developed  Ihe  Energy  Concepl  Adviser? 

The  Ajdmser  was  developed  m  (he  framework  of  Ihe  Intemahonal  Energy  Agency  (IEA)  m  Ihe  projed  Annev  36  of  the  Energy 
Consewalion  in  Buildings  and  Community  Systems  division.  Experts  from  9  Euiopean  countries  and  the  USA  trough!  in  llieir 
national  experlisi^caspsLudie^  and  relrohl  technologies  10  promote  energy  savings  m  Ihe  ret  rdfit/re  naval  ifln  of  existing  buildings 


nfo  £  Comid 


Howto  opeiate  the  Energy  Concept  Adviser? 

The  user-mi  erface  is  developed  for  inlurtrve  use;  Ihe  uifoimelion  paths  shall  be  recognized  intuitively  Additional  infonnelion  m  the 
reif-oHl  concept  development  pad  is  provided  under  Q  .  Q  is  for  help  fonclipns  The  main  navigation  bars  are  reached  by  clicking 
on  the  projec!  logo  on  the  upper  Jen  side  of  each  page 


start 
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REDUCE 

Retrofitting  in  Educational  Buildings 


ENERGY  CONCEPT  ADVISER 

_ for  Technical  Retrofit  Measures 

obtain  rncoinmeiitlalionsfEir  specific  problems  rr  your  buittfiny  I 


study  mart  Ilian  Jll  retrofitted  buildings  end  retrofit  measures  I 


compdie  you  i  building's  consumption  Co  national  dot  A  | 


develop  an  energy  efficient)  retrofit  con-ccpl  foi  yooi  lurlldlng  I 


Retrofit  Concept 


programs  and  marhodsto  analyse  youi  building  performance  | 


any  q.u  rations  I 
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Gcnocf  Inlgfjntfm 

This  knowledge  based  list  at  recommended  measures  m  ay  hi:  only  partly  (o  your  htnldmq 

Select  your  problem  in  the  Eett  nnlumn  and  in  the  right  column-  it  is  possible  le  qrnup  the  measures  in 

mam  groups.  Select  the  uselul  measures  manually  and  reed  detailed  description  m  Ihe  lower  pari 


Sotedl  ih«  eHiing  prpUem 


Ii5rwr.il  F’cciIhIhihs 


H^.sfaTF]  crag?  eoimjnpiion  a  h*ah 


Etedricjl  energy  comjjmpfoft  b  l^ph 
C.tfi:uinpt(^o  it  hfjFi 
IndK*  «■  4UHsU^  piCWcfTiz 

SneoUic  Pn/timn 
BuUngenvdopC'riot 
Hutid^v'  rn«:iu(e  p refcteifti 

W*iienws  n«d  iwUcitrticiil 

Root  coywfuj  nwds 

controls  need  uppadf^ 
Rpiv^tk  needs  reptacr^ 

Sofet  ft  beaner  no«k  irttacemcnJ 
Bwtkrfl:  Fabric  PM*Wkn  l¥  JWOT 
PipevK*k  needs  mcrJatng 
Vendebon  ime&rfti rtdste  due-  to  dj-sugtVt: 

W - -T- --■-‘i— ■  ‘■k-  

li 


jT 


p  IHH4VCS  by 


j  Ha  grouping 


Pos  s*lc  mpoHafti 


Close  dH  open  chimneys  la  prevent  venlrlatmn  losses  an. 
p^bdk  (me  Vhj  ibaii  I  eim  jlen  llseh  I™  ycm  sj 


Close  off  unused  air  grilles  behind  radislors. 

PjstHdf  Sw  Vwji  thou  I  mm  [Im  than  iwo  ye-vx\ 


Install  manual  swimming  pool  cover. 

P-s^toac*  erne  Void  thou  I  dim  Ifctt  ihan  iho  yr»t! 


"3 


\E 


Weather  slop  windows  and  doors  and  seal  gaps  ca  buildi  . 
P^baeJ.  bum  Very  i  hurt  J  Dim  (let*  than  lw£>  year  i) 


Replace  existing  gas  or  ail-lire d  baiters  with  condensing.. 


Energy  Concept  Adviser 


>0 


Saktttcd  hteHrt 


Weather  strip  windows  and  doers 
and  sea  1  gaps  in  building  envelope 


PfeytiacMms 

Very  shod  Term  (less  than  iwa  years) 


Weatherstrip  end  caulk  around  Endows.  dowsr  conduits^  piping,  exterior 
jeans.  or  other  areas  el  infiltration  where  il  is  worn,  broken  or  missing 


Can  be  carried  out  with  routine  mainle nance 
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InsfaN  citnkihij  =flnseif  conlnrtv  an 
!he  kitchan  ha  diJ  fans 


Very  short  Term  (less  Ihan  two  years) 


Kjfcchen  enactions  exfiad  large  wlirmes  of  healed  air  and -should  orttytie 
□nvrtiennei^jired 


Can  be  carried  uutwilh  muline  maintenance 


RtW*tf  IrtaiMiien 

H  ulrolil  Mr.jiun!  Vjc 


c 


Cats  Study  VierwHl 


Lighting  and  Hlacincat  appliances  -  C n nlr ri I  systems 


bramplory  R-gfrolitiing  of  a  School  (EftC  5)  in  Smb-gorL  Germany 


University  al  Stuttgart 


University  al  U  In 


tAl{JK****lJ* 

r  i-i  L 

r.J4tn?.wa,iLc 
f  C™7r^-M 
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Case  Studies  & 
Retrofit  Measures 


Sorting  of: 


Case  Studies  ly  [country 

3 

riiiijulii  Ueamufaaby  j  E juergy  lethnoiagies 

- 3 

Country 


L  Case 

rsiudNis 


>!  g 


--ira 

Vs 

Vs 

v 

V 

V 

V 

,  ; 

v* 

V 

>/ 

EALGOGlfcftciM 
'  {n?7r5yv3*li'M*™,^« 
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RcvnOvdtlon  of  Wausau  West  High  School 
Wausau,  Wisconsin.  United  States 


atfwnio  ad  *f 
REPORT  a* 
PDF 


Sitir,  TvFuIngy 


Before  Roll  pTH 

liHrQFll  tujii;t|il 
Enoiqy  Swings 
LKspi  l-.vnludliin 
Rmiav^ian  Cwl? 
Less  OIK  UiirTmid 


Arlrtesfi  Of  ITDfWjE 

Wausau  West  Hi^v  School. 
1300  West  Wausau  Ayq, 
Wausau.  WMorvat  Sliqi , 
Uniod  Slasei  ufhrrwrta 

r«e»  tf  (oneSruOhm 

iffii 

Voer  tf  imwvnftOfi 

FfflS-Mfll 

ToWlfloOrnru 

iSSiflnf 

Nurt'iir  ill1  pnpihi 

mo 

Nianei  cd  tbssoonM: 

65 

Ty  flt.H  (Hs±mnm 

65 

«  pvtH 

Proved  Sii  iBiin-rtCV 

This  Lthfldl  b lj i ! d i r- : i  HVAJt  Sysiem  resulted  in  eompiiilHa  ieg.nrdir,r|  Indaor  Air  Quality  ind  eneigy 
int'fficiffnc  Jf  Th*  Locdl  Pobhc  Health  CffpSnrmpiM  had  rtcnivfiil  G^mplairtK  and  had  tmnpgdpalfld  Th? 

complaints  debited  htrt  and  cold  moms,  jionr  venlilaliwi  and  pool  lAG  in  addihoh.  the  lighting  systems 
needed  upgrading  Thfr  prtyOtl  obl»t(n*  wit  In  \fnprtpv  Lh#  IA&,  tOmfoit.  and  Overall  *nOigy  aH^ancy  tfl 
Ihe  tuilrf-nij 

Rn-IrnliE  tediums 

The  homing  system  *as  contorted  fio  m  steam  to  Ho  I  water  bo»ters  Thiee  9  m*cn  BTU  boters  were 
■epiaceiS  wAh  Hath  2  million  GTU  tal  water  boileis  The  domestic  l-.ui  wator  was  chained  from  steam  to 
dirgcl  iftteJ  nflut^l  ga*.  T1m  di^hwa^hfr  lu)1  wafor  boostn  W?5  changed  from  *  I  MClOdy  In  JUS  Ten:  pi*c*¥ 
of  krlchen  equipment  imra  chenqsd  tern  eleclricrty  1o  natural  gas  freen  boose  changed  from  propane  to 

n _>l- ir.il  gifi  Lighlmn  was  upyrjdud  from  T.r2  fliMrieerflv  vrfh  "rtugnt-lK  hillash.  In  T>3  will  elueircnic 

ballisis  Hie  HVAt  was  upgraded  using  a  new  concept  using  ehstinfl  tecimDl&gies  resulting  m  ICC  it 
ouldoor  fresh  ax  being  introduced  into  lire  classrooms 


ULtKbuMM 
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Retrofit  Measure 
Viewer 


So  far  control  and  cooling  systems 


Download  of 
REPORT  a£ 
POT 


inTm  ducliD  n 


Shoeflim  &  nil  vp  c  prut 


Shading  systems^ml  ijlare  |ifoteciiniis 

To  choose  a  solar  comrol  deuce  we  need  lo 
consider  she  site  latilude,  the  orientation  of  the 
facade,  the  oriental  ion  of  the  openings  ,|h?  ae*1hetic 
of  1  he  facade.  Ihe  -glazing  type  of  the  window,  the 
need  for  daylight,  the  sola*  control  deuces 
The  overall  Ihermal  and  optical  perform  ante  of  a 
solar  control  device  in  respect  lo  solar  radiation 
impinging  on  it  is  based  on  the  phenomena  primary 
transmission,  reflected  transmission,  diffuse 
transmission,  solar  a&sorphpn 
The  global  shading  efficiency  of  a  deuce  is  the 
result  of  all  these  direct  end  indirect  transmission 
processes 


Shading  devices  are  also  essential  10  avoid  glare  oitualions  If  their  luminous  Imnsmittance  is  loo  high,  the 
nsfc  of  glare  is  significant  Several  types  of  shading  device*  aw  syflicjenl  to  afvoid  glare  from  the  *ky 
serpens.  reflective  film,  ionised  film,  seared  blinds 

Designers  and  decision  maker*  must  be  conscious  that  |he  performance  of  ihe  shading  assembly  might 
be  different  in  Ihe  actual  application  renditions 
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Performance  Rating 

Bukina  InJormaOon 

The  builefim j  ht  a  jei^jc^nnd  tuidrpjl gc rr=i  id | 

J 

Rilteiifritir  ulmutk  iirfifc.  mirari  dimalc 

H  ho*  1  hooted  Hoor  o«oo  of:  |5HW.tB  *  \ 

d 

Oefc  hda  1-3  pet  iLrthsi  WttTMtlWi  abs M  Ihe  ikwfit  £$n « 

P  Indudof  hood  rnoiflv  coniunipiiGin 

Energy  1  outdo:  |oi  jJ 

Unit  uf  the  conmifiplion:  JbWhAef* 

Unat  iaf  th*  oonturaplion:  |  kWhArfo  jJ 

Con*uimption:  |56.Q0  *  |  |  ►  | 

Coniumpfion:  J53J.OO  *\  |  ►  [ 

tomurohwi  of  ui^  tr 

Unit  of  the  comtumptron. 


]  lArfa 
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Goreufflplion  d  wnlxs. 
u nil  Of  Ihr  rnruumplinn 
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N  otion.il  survey: 
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H  thon.il  survey: 

Kigphe:1  ConsLmpbon 
Artiog?  bo nicMrtpton 
Lowest  tens Lrrol ion. 


I  he  wafer  eomtuhplioh  h  el  e  uiihtl 
OeveH 


1100,0 

277,0 

100,0 


Vour  contunifHinn.  is  compared  lo  (he  ic-tullt  ol  o  tuive-y  cl  Anne*  3G  obaul  Ihe  enemy  coniumption  ot  educational  buildings1 


_  Etl-SSCSAwiJ* 
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Retrofit  Concept  Development 

SIS 

General  Information 

The  dTevsIcipffmenl  part  is  sd.ruclsj.ied  in  Use  balw  h-sled  sectors,  A  sector  can  be  opened  or  closed  by  clicking  on  its  bsi  For  all 
needed  inJornianons  (values,  costs.  «lc  duJinfrd  values  from  national  studies  are  deposited,  bat  could  bs  changed  hdfvrdualty  by 

Ihe  user,  so  please  check  the  departed  values  for  your  confidence  If  you  need  help,  click  on  D,  for  background  information  click 

dJI 


DiJEndbr?  (had  Eixtslmg  building 

Selncl  pnei  retrofit  moasuro  tor  (inch  building  elemarv) 


Crania  and  compare  L?m?igy  saving  concsfil 


Summary  end!  nepiirt 
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DGECTibe  Ihs  SKistinij  biitEijinq 


Define  key  valu  aa  fnr  a  rig 
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[Further  Refinement  ol  Ihe  burfdinif 
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Energy  Concept  Adviser 
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CegeiIg  and  CDiApore  oncirfjy  saving  concop! 


j$plgrt  elements  Ihff  ditFsrgnl  con  copies 


Overview 
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lifflJO  II  50.0 


E^ibna  Cmcei*  1  Concept  2  Concept  3  Concept  4  Concept  5 
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Energy  Design  Assistance  for  High  Performance  Buildings 

Presenter:  Mr.  David  A.  Eijadi.  The  Weidt  Group 


Building  huL-ryi.  IV rfi ►rma iu.tr 

Jltraiiipls  Advameed  Teeftnnlflgics  ,  =  . 

w 

high  performance  buildings  since  197  7 
aia  minnesota  firm  of  the  year  in  2003 

THE  WEIDT  GROUP 

col  laboration 
ana  lysis 
resea  rch 

©The  weidt  group  2003 

3 

5000  Bak*r  Road  -  Minnetonka,  Mlnrvaaota  55345 

Phgro  -  952.030.1  500  Facsimile  052-930  1  400 

]  i  hi  tlrliii  jj:  i\  ni~rgi  IV  it'  frin  Jill  ft 

‘Itirougils  M'uiced  Technologies 

Outline 

W 

► 

■  Who  we  are 

■  Rules  and  Practice 

■  Failure  and  Success 

■  Examples 

5J  TH  E  WE  1 DT  CROUP  2003 
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Evolutionary  Development 
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I.Vm-ii  walk 
Energy  EfFidawy 
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Buildivifr  Energy  Perform  a  nee 
Through  Advanced  Tcchnoldgics  ... 


The  Weidt  Group 

A  History  of  Innovation  In  Measurable 

Successes 


■  Founding  Members  Building  Energy 
Performance  Standards  (B.E.P.3) 

*  Founding  Members  of 
ASHRAE  9ft A  Committee 


Founding  Members  of  the  NFRC 

Participants  in  DOEbs 

Whole  Building  Design  Round  Tabic 

Pioneers  in  software  for  the  A/E  Industry 

Founding  Members  International  Program 
for  Measurement  and  Verification  Protocols 
(1PM VP)  for  New  Construction 

DEED  Certified  Consultants 

Contributors  to  NCARB  Sustainable  Design 
monograph 


hii  jltlhij]  llnnpi! 

t'llfdlfLll  AdvMnfil  TsPclMKih  ■£■!!“* 


Security  State  Bank 


Wry  I  .oi  i  y 
Term 

Wrificalirai 


SS6  Energy  Use 


■  18  Years  Later,  Does 
It  Still  Work? 

■  Yes,  still  performing 
as  built 

■  Compared  to 
Standard 
1980  Practice 

■  I  "an  s  6  0%  o  f  b  as  e 

■  Lighting  20%  of  base 

■  Cooling  30%  of  base 

■  Heating  75%  of  base 


©THE  WE  IDT  GROUP  2003 
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iluildih^r  Kltergy  Pi" rfVnr  i'll  Jib i:C 

Through  Minced  Technologies  ... 

w 


The  Basics: 

Embodied  Environmental  Impacts 
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“Over  times 
en  vir  onmental 
impacts  from 
high  energy  use 
may  far  outweigh 
all  other 

(environmental ) 
factors.” 

-  Environments! 
Resource  Guide 
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Building  Ene?gy  PcfCfirfna.fi  ec 

Through  Advanced  7'c  eh.  no  logics  ... 

Outline 

w 

■  Who  we  are 

■  Rules  and  Practice 

■  Failure  and  Success 

*  Examples 

©THE  WflDT  GROUP  S003 

Pa£*  1  3 

Every  man’s  work,  whether  it  be 
literature  or  music  or  pictures  or 
architecture  or  anything  else,  is 
always  a  portrait  of  himself. 


Samuel  Butler 
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Building  Eocfgy  Perfoxman  ee 

Though  Advanced  Technologies  ... 

w 

The  Wizard  of  Oz 

Examining  the  Effectiveness  of  Rules 

■  What  would  you  do  if  I  asked 

you  to  write  a  description  of 

The  Wizard  of  Oz  using  the 

© T H F  WflDT  GROUP  5003 

Pago  1  5 

following  Rules? 

■  Only  one  sentence  under  30  words  will  be 
accepted  so*  be  efficient. 

■  Write  in  standard  English  using  correct 
grammatical  structure  and  punctuation. 

•  Do  not  use  abbreviations  or  slang, 

■  Be  comprehensive,  have  a  beginning, 
middle  and  end. 

■  Be  accurate. 

Building  Knrag}.'  ft;rfftri»si«t(e 
Thmugh  A(Jvjm.‘cJ  'XWh.uologieis 


Nature  of  the  beast 


■  Conservation  and  efficiency  may 
be  antithetical  to  human 
behavior 

■  Behavioral  Norms 

■  Survival 

■  Security 

■  Comfort 

■  Which  of  these  is  not  optimized 
by  having  more  than  we  need  ? 

©  THE  WflDT  GROUP  2003 
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Building  ISnerav  Perfiirijiaji ee 
Thmiigh  Advanced  7'ccK  no  logic 


Seven  Tactical  Options  for 
Addressing  Conservation 


1.  More  restrictive  code 

■  Requirements  far  unassociated 
but  more  restrictive 
components. 

2.  Component  rebates 

■  Cash  assistance  for  using 
Specific  technologies 

3.  Plan  Review 

■  A  “second  look”  consulting 
proposition 


4*  Prescriptive  guidelines 

■  Requirements  for  associated 
(bundled)  and  more 
restrictive  components 


5.  Performance  Contracting 

■  Provisions  for  commercially 
provided  product  based  analysis 


6*  Custom  Energy  Design 
Assistance 

■  Proj  ec  t  sp  e d  fic  compa  rati vc 
analysis 

7,  Tool  Based  Energy 
Design  Assistance 

■  Design  team  lead  comparative 


Each  has  advantages  and 
disadvantages 


t&THE  WHDT  CROUP  2003 
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Building  Energy  Performance 
Through  Advanced  Technologies 


Definitions 


■  Prescriptive 

■  A  strategy  or  guideline  based  on  or 
stipulating  a  norm  or  standard  as  the 
means  for  meeting  a  goal. 

■  Performance 


■  A  strategy  or  guideline  stipulating  a 
calculable  and  measurable  outcome  for 
meeting  a  goal. 


f)THI  WfiDT  GROUP  2003 
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Building  Energy  Performance 
Though  Advanced  Tcchnotogii 


Rules  and  Practice 


•  •r<^l?nmin^novilU°n 

■  *  Gj^cf  ijyilf  and  Development 

\Co<jnpro/nist!  anti  Codification 

-  Sopnoefes 

*  Complacency  and  Stagnation 

Repei ( f 

*  Challenge  and  Innovation 

■  CrealtvLly  and  Developnieril 

*  Compromise  anti  Codification 

■  Complacency  and  Stagnation 
Repeat 


■  Make  Rules 

■  Develop  Codes 

■  Develop  Guidelines 

■  Develop  Enforcement 

■  Certify 

■  Perform  Analysis 

■  Improve  tools 

■  Improve  consulting  practices 

■  Improve  reporting 

■  Verify 


Organ  izaftonal 
efficiency  at  an 
operational  cost 


Operational 
efficiency  at  an 
organizational  cost 


fSTHE  WflDT  CROUP  -S003 
Page  1  9 


Building  Energy  Performance 

Thniiigh  Advanced  Tcclinologies  ... 

Rules  and  Practice 

w 

■  Code  Compliance 

■  General 

■  Regressive 

■  P ro d  uet /  tec h n o logy  b a sed 

■  Manufacture  Driven  Change 

“We  have  to  sell  what 

we  have  to  sell** 

■  <f Performance”  Contracting 

At&ihuted  ta  a  f&tmet  CEO  of-a  i major 
Minnesota  nt£mt  f?C  fuller 

■  Product/ Profit  Based 

■  Analytically  Driven  Change 

■  Independent  Comparative  analysis 

■  Educationally  Based  /  Progressive 

OTHt  WflDT  GROUP  E003 
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Building  Bnctgy  Perffirraiafice 

Through  Advanced  TccKnoLogics  ... 

w 

Rules  and  Practice 

Tools  /  guidelines 

■  Change  is  best  implemented  when 

Workshops  /  Seminars 

the  effected  parties  have  the  ability  to 

f  "  ■ :  1  1  _  _ '  • 

!  Assistance  /  Verification  \ 

1 .  Perceive  the  nature,  magnitude  and 

©THE  WEiDT  CROUP  £003 

Pago  21 

event  horizon  of  the  problem 

2.  Correctly  evaluate  the  technical  and 
economical  feasibility  of  solutions 

3.  Afford  and  implement  selected 
solutions 

4.  Profit 

Building  Energy  Performance 

Through  Advanced  Technologies  ... 

Rules  and  Practice 

w 

■  Incremental  change  requires 

both  the  development  of 
technology  and  its  socialization. 

©THE  wfiDT  GROUP  2003 
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Bui  Iding  Eocfgy  Perform  Alice 

Thr«ugh  Advanced  Technologies  ... 

w 

The  Wizard  of  Oz 

Examining  the  Effectiveness  of  Rules 

■  What  would  you  do  if  I  asked 

you  to  write  a  description  of 

The  Wizard  of  Oz  using  the 

©THE  WflDT  GROUP  2003 

Page  23 

following  Rules? 

■  Only  one  sentence  under  30  words  will  be 
accepted  so,  be  efficient. 

■  Write  in  standard  English  using  correct 
grammatical  structure  and  punctuation. 

•  Do  not  use  abbreviations  or  slang. 

■  Be  comprehensive,  have  a  beginning, 
middle  and  end. 

■  Be  accurate. 

Building  Rncrgy  Performance 
Thiough  A(Jvjm.‘cJ  Technologies 


The  Wizard  of  Gz 


■  One  day  a  tornado  hit  the  family  farm 
and  Dorothy  dreamed  about  a  beautiful 
place  that  gave  her  courage,  knowledge 
and  the  ability  to  love*  25 

■  A  young  girl  from  Kansas  navigating  a 
long,  winding  road,  picking  up  three 
different  but  pleasant  characters  on  rout, 
meets  less  pleasant  characters  before  her 
dream  ends.  27 


©  THE  WE  IDT  GROUP  2003 
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Building  Energy  Performance 
Thmugh  Ad  vanned  Tcchnotogii 


The  Wizard  of  Oz 


A  Kansas  girl,  rendered  unconscious  by  a 
tornado,  dreams  of  a  land  called  OZ, 
where  various  adventures  lead  her  to  a 
wizard  who  reveals  the  secret  to  return 
home.  30 

Transported  to  a  surreal  landscape,  a  girl 
and  her  dog  kill  the  first  woman  they 
meet  and  then  team  up  with  three 
apparent  strangers  to  kill  again  before 
returning  home.  30 


©THE  WfiDT  CROUP  2003 
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Building  Energy  Performance 
Through  Advanced  Tech. no  lories 


So  what. . . 


■  Everyone  who  responded  was 
technically  competent  but  came 
up  with  a  different  result. 

■  It  matters  who  is  implementing 
a  rules. 


©THE  WfiDT  CROUP  2003 
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Will  Durant 

The  History  of  Western  Civiiizit  tion 
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HuilO  irtg  Efiepgfy  Performance 
Thmugh  Ad  vanned  Tcchnotogii 


Failure  Modes 


Conceptual  Failure 

■  Failed  Social  Construct 

■  Failed  Operational  Construct 

Technological  Failure 

■  Immature  Design 

■  Quality  Control 

Design  Failure 

■  Unfamiliarity 

■  Incomplete  Specification 

Construction  /  Implementation  Failure 

■  Un  familiarity 

■  Incomplete  Specification 

Operational  Failure 

■  Failed  Soda!  Construct 

■  Failed  Operational  Construct 


©THE  WfiDT  GROUP  £003 
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100% 

80% 

60% 

40% 

20% 


Perfection 


100% 


Excellent 


Poor 


Bull  ding  Energy  Pcrfu  mismtu; 
Through  Advanced  Techno  logit 


Rules  and  Practice 

System  Efficacy 


Component  Perfection 

Excel  lent 

Good 

Fair 

Poor 

Window  size 

100% 

93% 

95% 

100% 

85% 

Sun  shading 

100% 

98% 

95% 

91  % 

85% 

Lighting  design 

100% 

99% 

95% 

85% 

85% 

Calibration 

100% 

95% 

95% 

90% 

85% 

Total 

100% 

90% 

81% 

70% 

52% 

Quality  of  the  Solution 


Effectiveness  of 
the  Design 


Jin 


©THE  WEIDT  GROUP  200': 
Piigii  30 


230 


ERDC/CERL  SR-04-26 


Fundamentals  of  Integrated 
^  Daylighting  Design 

■  No  one  person 

does  Day  lighting 

•  It  is  a  collaborative 
effort  of  the  design 

team 

■  Architect 
•  Lighting  designer 

■  Electrical  engineer 

■  Interior  Designer 


Building  LniL-rjrv 

llirough  Advanced  I cdiiutkigi-cs  ... 

Day  lighting  Component 

w 

Performance 

Daylighting  System  Performance 


Scenario  1 

Scenario  2 

Scenario  3 

Scenario  4 

1  Glazing  Location 

100% 

70% 

100% 

100% 

2  Glazing  Type 

100% 

93% 

100% 

100% 

4  Interior  Finishes 

100% 

85% 

100% 

100% 

3  Sun  Control 

1 00% 

65% 

100% 

100% 

5  Partition  Height 

100% 

70% 

100% 

100% 

%  Lighting  Design 

Lamp  Type 

100% 

100% 

100% 

100% 

Fixture  Type 

100% 

100% 

100% 

100% 

Fixture  Layout 

100% 

100% 

100% 

100% 

7  Lighting  Control 

S  ioo%  1 

Ci  routing  of  fixtures 

100% 

100% 

50% 

100% 

Photosensor  location 

100% 

100% 

50% 

100% 

Photo  Sensor  Calibration 

100% 

100% 

100% 

5% 

8  HVAC  Design 

100% 

100% 

100% 

100% 

Controls  the 
Qu  amity  and 
Quality  of  Daylight 
in  the  space 


Also  Controls  the 
Quantity  and  Quality 
of  Light  in  the  space 
AND 

Controls  the  amount 
of  electric  lighting 
energy  which  can  be 
saved 


System  Performance]  100%  1  25%  I  25%  I  5%  I 
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Building  Enefgy  Ptffnrraaiicc 
TliKiugh  Advanced  Technologies  . 

w 


GOOD: 

Generally  Works  well, 
need  to  consider 
orientation  issues 
earlier  in  design 

FAIR:  ; 

Window  blind/  shade 
selection  to  consider  daylight 
effectiveness,  furnishing  color 
to  consider  contrast  with 
windows 

POOR: 

Biggest  barrier  for  current 
practice 


©THE  WfiDT  CROUP  £003 
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Current  State  of  Practice 
Occupant  Requirements 

Having  enough  daylight  inside  a  space 
to  make  it  an  effective  illumination 
source,  and  to  have  views  of  the 
outside. 

Maintain  appropriate  interior 
luminance  contrast  ratios  by 
modulating  the  daylight  sources  to 

Implementing  a  lighting  control 
strategy  that  controls  the  electric  lights 
dynamically  based  on  daylight  to  save 
energy  without  distracting  occupants. 


Building  .Energy  perfnnnaii^  Total  Annual  Savings  vs.  Roof  Opening 

Through  Advanced  Technologies  ...  Boston 
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Bui  10 mg  Energy  Performance 
Through  Advanced  Tcdinologit 


Total  Annual  Savings  vs.  Roof  Opening 

Phiicnix 


©THE  WflDT  GROUP  S003 
Pago  3S 


Percent.  Roof  Opening 


Building  .Energy  perfnrinaii^  Total  Annual  Savings  vs.  Roof  Opening 

Thro  ugh  Aitviinecd  Tc  e  h  n  o  lo  gi  cs ...  Minneapolis 
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Building  Energy  Perfon 
Thraugh  Advanced  Tcc 


Total  Annual  Savings  vs.  Roof  Opening 

Seattle 
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Percent  Poof  Opening 


Building  Energy  Performance 
Through  Advanced  Techaolbgics  ... 


Source  Energy  Savings  in 
kWh  per  ICOmZ  of  Jiglu 
colored  roof  application 
based  on  data  from  Akbari 
and  Konopacki  (1998), 


©THE  WEIDT  GROUP  5003 
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Building  Energy  Feffoxnuuiee 

Through  A(Jvjii(.lc(J  Technologies 

Elements  of  Past  Successes 

w 

The  greatest  obstacle  to 
discovery  is  not 

■  Groups  make  decisions  that 

igrvo  ran  c© — it  is  cite  ill  vision 
of  knowledge. 

they  can  stick  with  and  will 

-  Danki)  Bvorsfin 

repeat  when  the  individuals 

involved 

■  Are  confident  in  the  process 

■  Are  respected  for  their  expertise 

■  Are  presented  an  appropriate  number  of 
variables  in  an  appropriate  sequence 

■  Are  allowed  to  contrast  and  compare 
solutions  early  in  decision  making 

■  Are  able  to  verify  their  decisions  through 

*t>THR  WfiDT  CROUP  E003 
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Architectural  Design  Process 

High  Performance  Design  Perspective 


Building  design 
fixes  the  load 

Efficient 
systems  meet 
the  load 

Energy  sources 
supply  energy' 
to  fuel  systems 

People  run  the 
systems 

Building  Shape  jjfA 

Glass  location  ft 

Glass  area  &  type 

Insulation  values  KB  Ip' 

T  he  rma  1  mas  s 

Bull  fill  n  g  M  o  1  u  me 

Lighting  concept  Ip' 

Mech.  concept  "  A 

Envelope 
Daylight  in  g 
Lighting 

HWAC 

Controls 

District  Heating 
Domestic  Hot 

Water 

► 

Sun -passive  heat 
Sun-active  heat 
Sun-photovoltaics 
Wind 

Wood 

Electricity 

Gas 

Micro  turbines 

Fuel  cells 

ifjl'ta  i  Schedules 

§fw  j  |  J  Controls 

Maintenance 
^  Setpoints 

Windows 

$SP3i  Equipment 

1  |  Education 

10%  -20% 

15% -60% 

Goals 

1%-  5% 

10% -20% 

Minimi/i  load  *i 

u  li  rs. <  iii’inr  it^.  KJp]L); 

Use  simple,  cost- 
effective  systems. 

Use  appropriate 
{sources  of  energy 

Operate  the 

||RsjH  huilding  viell 

renewable 
affordable 
non -polluting 
local  source 

functionality 

efficiency 

comfort 

©THE  WfiDT  GROUP  3003 
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Building  Energy 
Thimigh  Advajic 


Bui  (ding  Energy 

Thrin ugh  Advanced  Technologies  ... 

w 


Elements  of  Past  Successes 


Late  Start 


Energy  Design  Assistance 


Verification  anti 
Commissioning 


're -design 


f  i  A 

i 

i 

i 

i 

U««« pirn 

i 

V. _ l  -J 

Schematic 

Design 

Contijact 

Construction 

Design 

Development 

Docu  mental  ion 

i 

i 

Rcviov  an|]  Rebate 

i 

i 

\ 

i 

i  i 

i  i 

and  Code  Review 

Impossibly  Late  Start  H - M 

i  i 

|4*j 
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I’niMing  IItkisn  IVrinFTiwmF'F 

4'hl-,'t  |pll  Ail*  Alnfrl  Tectm*'jb  ■£ira¥ 


Primarily  a  cofrBrEYabon 
pfrjgrruti*  ihe  fcrtei£y 
savings  strsLttgu'S 
pcopowd  through  ihi- 
■J-TKLgii  assistance1  addie  as 
electric  prak*  tkctiic 

CGUHumpiionp  ;is  wrll  w 

natural  g:is  .'ind  other 

fud*- 

Euidlli-s  of  stmtc  I  ■:  ( r 

Jl  projects  show 
Comparable  savings  for 
c  nc  cjj^h*  consumption  and 
peak  demand. 


if  ML  iV]  1C  J  I  4'J^inr  JK* 


Elements  of  Past  Successes 

fro  gram  perform  once  Metrics 


Demand  as  well  as  Consumption  Savings 

OSakHum  QIj*I  hF^h,  ■  Mil 

—  Ifmfcw  ftxr  m  —  '  I  >■.!  ■  ffjif.'l  —  !  ’nd™-.*-rd  ■  ! 


ip*t  4V%  50*  oa*  ?o% 

Anmjdl  Encitjy  Savings 


£iB* 

£ 

’I  3[nt 

CL 

30% 


Building  Einetfjzv  Petfwflijuiec 

Through  Ailvjiiocd  Technologies  ... 

Elements  of  Past  Successes 

w 

Program  Performance  Metrics 

EDA  Approach 

■  Provide  energy  design  feedback  to 

The  design  team  and 

architect/engineers 

owner  retain  creative 
Control  of  solutions; 

*  Support  decision-making  with  timely 

and  budget. 

computer  modeling 

■  Everyone  clearly  understands  energy 

opportunities 

■  Support  the  development  of  appropriate, 

cost-effective  energy  strategics 

■  Provide  financial  incentives  for  those 

strategies 

■  Verify  that  strategies  are  in  place  and 

if&THi  WfiDT  6ROUP  2003 
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Building  Enefgy  Ptffnrraaiicc 
TliKiugh  Advanced  Technologies  . 

w 


Elements  of  Past  Successes 

Relationship  Based  Decision  Making 


Introductory'  Meeting 

■  Review  building  design 

■  Review  building  ch  aratte  ri  s  tics 

■  Review  preliminary  strategy  list 

Building  Characteristics  Confirmation 

■  Design  drawings  -  CAD  Files 

*  BC  Form  1  (Envelope  I  Operating 
Characteristics} 

■  BC  Form  2 

(Mechanical  /  Plant  Characteristics) 

Strategy  List  Refinement 

■  Send  revised  strategy  list  descriptions 

DOE  2.  IE  computer  models 

■  Code  base  model 

•  10  strategy  groups  (approx.  75  strategies) 


©THE  WfiDT  ORCUR  fi©03 
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Cost  Analysis 

■  Send  detailed  strategy  information 

■  Cost  analysis  (Design  Team) 

Bundle  Meeting 

■  Review  Strategy  results  &  costs,  and 
assemble  3  bundles 

Final  Meeting 

■  Proposes  incentives  based  on  bundle 
simulations 

•  Introduce  verification  and  validation 
process 

V ert  ficati  o  n  / Valida tt  o  n  Pro  ces  s 

■  Owner  agrees  to  implement  one  bundle 

■  Construction  documents  reviewed  for 
strategies 

■  Held  visits  to  verify  strategies  installed 
and  working. 


tiuildiii'ig*  Energy  Berfftnusmw 
Thiough  Advanced  Technologies 


The  payback  period 
averages  range  based  on 
building  type*  sample 
size,  sample  time  and 
market  conditions. 

Paybacks  shown  here  are 
calculated 

incentive  money  from  a 
utility  company. 

Paybacks  for  a  selected 
bundle  arc  calculated  for 
its  incremental  cost  and 
energy  savings  compared 
to  a  cost  base  design. 

©THE  WflDT  CROUP  2003 
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Program  cost-effectiveness 

Paybacks  Ranges 

Paybacks  Averages  are  Low  but  Vary  from  1,04  to  1.20  Years 


Simple  Payback  Periods 
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Building  Energy  Performance 
Through  Advanced  Technologies  ... 


During  verification,  an  average 
of  94%  of  the  peak  k  W  savings 
predicted  in  the  modeling  are 
confirmed. 


20(1 1  Winner 


f i  ii  v/i  ini  ClkjMP 
i  i 


iTMi  *vi  Ini  ft&tyuiP 
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Building  Energy  Performance 
Through  Advanced  Technologies  ... 


Commercial  floorspacc  is  projected  to 
grow  by  l°o  per  year  through  2010.  A 
7°/o  reduction  from  1990  lev  els  then 
requires  a  25°  o  reduction  in  2012.  The 
Energy  Assets  Program  records  an 
increasing  trend  in  C02  reduction  (with  a 
program  average  of  3 1  %)  raising  the 
Current  Design  practice  levels  beyond 
25%  by  MOP. 

200  J  Winner 


Energy  Assets  is  Beyond  Kyoto  Now 


Projects 


i Tmi  v.'i  ml  rJ/nnr 


Building  Energy  Feribxnuuice 
Through  Advanced  Technologies  ... 


Modeling  assumptions 
and  results  are  validated 
through  continuous 
monitoring. 

Monthly  metered  data 
for  buildings  that  are 
operated  as  initially 
described  by  the  building 
owners*  matches  closely 
with  modeling 
predictions. 


f?TH£  WfiPT  CROUP  2003 
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Program  cost-effectiveness 

hn  plem  en  ta  tion 

Spot  Checks  of  Long-term  Performance  Indicates  Effectiveness 


Jam  Feb  Mar  Apr  May  Jun  Jul  Aug  sep  Oct  Nqv 
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Building  Energy  Perfoi 
Through  Advanced  To 


Program  Market  Share 

Market  Segmentation  and  Penetration 


Less  Time  More  Influence 


Increasing  number  of 
buildings 

Decreasing  consulting 
time 

*  Decreased  frond  6 
months  in  1993  to  about 
6  weeks  in  the  year  2000 
and  even  shorter  soon. 


©THE  WfiDT  GROUP  2003 
Page  51 


Building  l  jn- rjr'V  IVrfihMllJiIci- 
Thmmgh  A(JvjiklcJ  Technologies  ... 

Outline 

W 

■  Who  we  are 

■  Rules  and  Practice 

■  Failure  and  Success 

*  *V 

■  Examples 

©THE  WfiDT  GROUP  2003 
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fin  ilili  iif]  Ivrr.irin  vii-'-r 

fhiviipli  A 1 9 ■■  rM 1 1 4*1 4  T«liHbi£ift  . . 


Elements  of  Past  Successes 

Market  Segmentation  and  Penetration 


i  f  t  ii  'iv'i  in  I  eJ/:n  ii'  .• 


iM 


■  80%  of  architectural  firms  that  have 
participated,  have  participated  at 
least  twice 

■  70%  of  architectural  firms  that  have 
participated,  have  participated  more 
than  3  times, 

■  The  Design  Assistance  service  has 
influenced  design  and  owner 
communities  to  raise  baseline 
designs. 


fin  il;!i  ng  IVrlopiu  JMH  -r 

i'limiifli  A>li  Allied  TeclifMih '.Ljin  . .. 


Elements  of  Past  Successes 
Program  cost-effectiveness 


It  depends  on  how  the  Base  is 

set... 

Trade-offs:  modeling  is  critical 
to  the  “value  engineering” 
process 

Payback  for  modeling  services  is 
measured  in  weeks  or  months 
on  most  projects 
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Building  Eiietgy  rfitrniAii cc 

Through  Advanced  TccKnologi«  . 

w 


I  AMU  building  has  a  30%  lower 
energy  load  due  to  building  design 
after  adjusting  for  climate  and 
building  type 


Program  cost-effectiveness 

Do  advanced  building  practices  always 
increase  construction  costs? 


■  Oberlin  cost  nearly  3.5  times 
IAMU  to  build 

■  Construction  costs  were  3 
times  that  of  IAMU 

■  Design  fees  were  over  7  times 
those  of  IAMU 

■  The  performance  of  Oberlin 
was,  even  with  compromised 
operation,  about  equal  to 
IAMU  at  about  30  Kbtu/SF/Yr 
including  equipment  loads 


©THE  WEiDT  CROUP  5003 
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rmililii.j  |  LVKVirmwir«r 

ri4H>up.lh  A-li  yn^il '  1’ 1  ki i 1  ■  ■  |ji >  ... 

Vt 

Daylight  11  lidding  Section  Concept 
Summer  Mode 

"$9£ 

Summer  mode 


IfiwM  Axfvjciiihrin  o\  Municipal  l  ulilics 
Architects  -  [llX  ’> 
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Building  Eiietgy  Hfe rfitrniAii cc 
Through  Advanced  Tcdinobgics  . 

w 


Lighting  Control  System 


0-10  Volt  System  Closed  Loop 

■  Uses  generic  0-10  volt  dimming  ballasts, 
Advance  Mark  VII 

■  Wattstopper  LS-30  photosensors 

■  Separate  control  and  power  wiring 


©THE  WfiDT  6ROUP  2003 
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Lighting  Control  Results 


Lighting  demand  -  March  IE  to  March  24 


Sunday.  Monday,  Tuesday,  Wednesday.  Thursday.  Friday.  Saturday, 

March  IS  March  19  March  20  March  21  March  22  March  23  March  24 
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Bui  (ding;  Kiwsfgy  Piefformsiiitc 

Thmugh  Aitviinccd  Technologies 

w 


Actual  Energy  Performance 


■  Actual  Energy 
Performance  has  been 
10%  lower  than 
estimates 

■  Long  term  building 
environmental  and 
energy  monitoring  are 
being  performed  to 
further  evaluate  and 
improve  the  building’s 
operation* 


70.0 

©0.0 

«  50.0 
£ 
m 

g*  40.0 

V 

C 

UJ 

yj  30.0 

1 

3 

C 

<  20.0 

10.0 

0,0 


Code  Final  Design  Actual  Moterod 

Compliant  Estimate  Energy  Use 
Building 
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Huiidiiig  Energy  Performance 
ThMugii  Advanced  TccKnoloj 


Sidelighting  Results 
Photo  Sensor  Controlled 
Stepped  Daylighting 
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Building  Energy  PeffonnuiR 
Thiaugh  Advanced  Tech,  nolo  gi 


Sidelighting  Results 
Photo  Sensor  Controlled 

Stepped  Daylighting 


L  Only  Half  of 
Fixtures  are  on 
Daylighting 
Controlled  Circuit 

2.  Controlled 
Fixtures  are 
working  as 
expected 


Weekend  period 

all  lights  off 


Lights  off  with 
available  daylight 


ir 

▼ 

1 

— 

L 

,  A 

A 

Ji 

ILE 

\ 

LI 

i: 

K. 

tv. 

12:00  12:00  1  2:00  12:00  12:00  12:00  12:00  12:00  12:00  12:00  12:00  12:00  12:00 
AM  PM  AM  PM  AM  PM  AM  PM  AM  PM  AM  PM  AM 


| - Circuit  10 - Daylight  Uevels| 
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Daylight  Footcandles 
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Building  Energy  Perfiirijiaji ee 
Through  Advanced  Technologic 


Sidelighting  Results 
Photo  Sensor  Controlled 

Stepped  Daylighting 


Same  controls 
as  before 
Same  building 
different  flour 
Sensors  not 
calibrated  to 
step  down 
lights 


Lights  still  on  with 
daylight  available 


1 

300 

 7«sn 

r 

1 

-  200 

_  -JQQ 

_ JL 

_A_ 

IK 

fcN.. 

E 

fcx. 

51 

12:00  12:00  12:00  12  00  12:00  12:00  12:00  12:00  12:00  12:00  12:00 

AM  PM  AM  PM  AM  PM  AM  PM  AM  PM  AM 


- Circuit  2 - Daylight  Levels 
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Building  Energy  Performance 

Thiaitgh  Advanced  Technologies  ... 

The  Impact  of  Operations 

w 

■  90,000  s.f.  office  building 

■  Designed  with  efficient  lighting,  fans, 
chillers,  controls 

©The  WEIDT  CROUP  2003 
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Building  Energy  Perfoi 
Through  Advanced  To 


Impact  of  Operations: 

90s000  s,fi  office  building 


$250,000 


$200,000 


>;  $150,000 


$50,000 


SO 


Design  Model,  Code  Base 


Design  Model,  Bundle 


PP 
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Building:  Energy  Performance 
Thuuigh  Advanced  Technologies  ... 

w 


Impact  of  Operations: 

90,000  s,fi  office  building 


After  one-year  operation 
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Building  Rocfgy  Perfnrfna.fi  ce 

Thmugh  Advanced  Technologies  ... 

w 

Impact  of  Operations: 

90,000  s.f.  office  building 

■  Can  we  model  the  impact  of  these 

design  /  operational  changes? 

*  Yes?  through  detailed  measurement  during 
occupancy. 

■  A  quick  investigation  accounts  for  80%  of  the 
difference. 

■  What  happened? 

■  Added  24/7  web-site  and  call  center  operation 

■  Added  second  shift  and  two-shift  copy  center 

■  Mechanical  controls  settings  not  as  efficient  as 
modeled 

h^TMi  WflDT  GROUP  S003 
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Building  Rncrgy  Performance 
Thiough  A(Jvjm.‘cJ  TccknoLugics 


Impact  of  Operations: 

90 >000  s.f.  office  building 


■  How  does  the  operational 
change  affect  the  energy 
savings? 

■  Typically,  more  hours  of 
operation  means  more  energy 
savings. 
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The  Weidt  Group 

E  ne  r  gy 

Col  laboratlon 

Ana  l 

High!  Performance  Buildings  Since  197  7 

Re sea  rch 

The  Weidt  Group 

day  1  ig  biting,  energy  conservation, 
passive  solar  design,  green  power 
and  other  High  Performance  Building 
solutions  by  comparative  analysis. 

5800  Bak&r  Road  -  Minnetonkar  Minnesota  55345 

Phone  -  61  2.938.1  588  Facsimile  61  2.938.1  480 

